The decrease in acidity of the guard cells as a response to light has been explained as a consequence of CO2 removal by photosynthesis (5, 6, 8, 9) . It is apparently due to this decrease in acidity that the equilibrium position of the reaction starch = sugar in the guard cells shifts towards the side of sugar (2), increasing the osmotic concentration of these cells and therefore causing the absorption of water and the increase in turgor that induces stomatal opening. KUMMLER (4) and SCARTH (8), working with leaves of variegated geranium and other plants, found that in the white parts, where the mesophyll does not have chlorophyll, the opening of the stomata was apparently slower and less wide than in the green parts. SCARTH (8) interpreted these observations as an indication that the photosynthetic activity of the mesophyll is the main cause responsible for the decrease in acidity of the guard cell. As a result of SAYRE'S theory (7) that the green plastids of the guard cells are not true chloroplasts, i.e., plastids that are able to carry on photosynthesis, the theory has been advanced that only the photosynthetic activity of the mesophyll is involved in the mechanism of light induced stomatal opening (5, 9).
The decrease in acidity of the guard cells as a response to light has been explained as a consequence of CO2 removal by photosynthesis (5, 6, 8, 9) . It is apparently due to this decrease in acidity that the equilibrium position of the reaction starch = sugar in the guard cells shifts towards the side of sugar (2) , increasing the osmotic concentration of these cells and therefore causing the absorption of water and the increase in turgor that induces stomatal opening. KUMMLER (4) and SCARTH (8) , working with leaves of variegated geranium and other plants, found that in the white parts, where the mesophyll does not have chlorophyll, the opening of the stomata was apparently slower and less wide than in the green parts. SCARTH (8) interpreted these observations as an indication that the photosynthetic activity of the mesophyll is the main cause responsible for the decrease in acidity of the guard cell. As a result of SAYRE'S theory (7) that the green plastids of the guard cells are not true chloroplasts, i.e., plastids that are able to carry on photosynthesis, the theory has been advanced that only the photosynthetic activity of the mesophyll is involved in the mechanism of light induced stomatal opening (5, 9) . ALVIM (1) demonstrated that the green plastids of the guard cells are capable of carrying on photosynthesis. If CO2 removal by photosynthesis is involved in the mechanism of stomatal movement the guard cell chloroplasts should play a part in the mechanism. The present study was conducted to compare the stomatal movement of green leaves with that of leaves devoid of chlorophyll in the mesophyll, thus evaluating the relative importance of the green mesophyll in the mechanism of stomatal movement.
The plant used in this study was the common cultivated variety of variegated geranium with white margins in the leaves. It is possible to find in this plant some leaves that are entirely white or cream in color with no green mesophyll whatsoever, as well as entirely green leaves with no white areas on them. Only these leaves (both young and mature) were used in this study. Careful observations under a microscope showed no chloroplasts in the mesophyll of the white leaves. Chloroplasts were observed in the guard cells and also in the common epidermal cells of both green and white leaves. They were smaller in size and fewer in number in the common epidermal cells. The geranium is apparently one of the few higher plants that have chloroplasts in the common epidermal cells.
The method used to study stomatal opening was the rapid weighing method, as described in a previous paper (2 fig. 1) , and 14.0 and 13.7 mg./dm.2/min. for the white leaves A and B ( fig. 2) . The results obtained with young leaves showed a difference between the white and the green ones. The young green leaf ( fig. 1, D) behaved in the same way as the mature leaves, except that the maximum transpiration rate attained was lower (11.4 mg./dm.2/min.). The young white leaves required 60 to 70 minutes of exposure to light to initiate the opening movement, although the maximum stomatal opening was attained in the same time as in the other leaves. The maximum transpiration rates were respectively 12.8 and 10.8 mg./dm.2/min. for the young white leaves C and D ( fig. 2 ).
It is concluded from these results that at least in the case of mature geranium leaves, the green mesophyll apparently does not play any important part in the mechanism of the reaction of stomata to light. In the case of young, not fully expanded leaves, the green mesophyll seems to have some effect on the mechanism of the reaction. This effect, however, seems to be of minor importance, as it affects only the time required to initiate the opening movement, but not, apparently, the degree of opening.
KIDD, WEST, and BRIGGS (3) found that young leaves in general respire three to four times more intensively than mature ones. Perhaps the slowness with which the stomata of the young white geranium leaves responded to light might be a consequence of the higher acidity of the guard cells resulting from the higher CO2 concentration. In the young green leaves the photosynthetic activity of the mesophyll would tend to counterbalance the higher acidity by speeding up the consumption of C02, thus allowing a quicker response to light.
Inasmuch as the green mesophyll does not seem to play an important part in the mechanism of the light induced stomatal opening, the increase in acidity of the guard cell as a response to light (8) seems to be caused by the photosynthetic activity of these cells themselves (reinforced, perhaps, in the special case of the geranium, by photosynthesis in the common epidermal cells). It is recognized, however, that the theory attributing the shift in acidity to photosynthesis, needs more supporting evidence.
